TRANSWifTTER/RECEIVBR APPARATUS OF A DIGITAL TELEVISION 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s): 
Requested Patent 



KR2000018531 
2000-04-06 
KU YOUNG MO(KR) 
LG ELECTRONICS INC 
KR2000018531 
Application Number: KR19980036149 19980902 
Priority Number(s): KR1 99800361 49 19980902 
IPC Classification: H04N7/015 
EC Classification: 
Equivalents: 



Abstract 



Data supplied from the esp@cenet database - 12 



Eioix: i / 



§n ^-2000-001 8531 

(19)c||asl^*i-»IS(KR) 

(12) §7H^*i§m(a) 



(51)lnt CI 6 (11) 37H Si £ ^2000-0018531 

H04N 7/015 (43) g^HSW 2000^ 04fl06gJ 



(21) 


10-1998-0036149 


\C-C ) L_i i_2 EJ I 


1998^ 09^1 02?J 


(71) 




(72) *&<U*\ 


A-lgs^A| &AH^ if=8f 385-16 ^2J1J E-cff 1012 


(74) CH£|°J 
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£h#^n|c||(vSB) SiE HMm o|#sfe c|x|S TV2| #/4"£d 3d2 = -M, &*|o)|-b 4VS3 ^27;-B 

^HISM a H^H^I ggfo| a xHyo)|Ai^. egai^ gj-s 4 V SB £S ^4|2i c|x|S 0|0|E^ 3#S|-, 

^■iJ S-*|oflfe tj|EHb»| ^s:7|2|- #&K>I£! &§7|s 4VSB ^:&7|-& ?u|Sr0^ ^-tls! 3| o | e.-! 7 h 4 VSB 3^ gJ^ir. 

S-f- m #*t tt °o)| ^ H IN U I s[7M SEfe 4B1I1 # £1-0 1 ^ g§§ oFOi, gj H^ecHI £|si sa^oi 4 =.•_ 

*Hyo||AHfe Sgali: §J ^SShS gfosMl, 8VSBMc|- a|*2| Ej|^^S 4VSB2J 47HS ^a|^|aH S 

Sp|a| =|o| = eij ijeh°| »§ #so|| a|£[ aJS c« 3#u|2| S^S ^x|=}^. 
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£ 1S §et|2| c|x||d tvs| «^£ 
£ 2fe £ 1S| 127H2I 8 VSB ^<£7|2[ t5§ S°J M^£ 
£ 3S- £ 22| ^ 8VSB ¥27|2| 

£ 4fe #ej|o| c|A|g TVal S-*|-D- »°J ^£ «^£ 
£5t£ 42| 12?H2| 8 VSB ^£7|2| f2B M°J 
£6S£ 4fi| S^7|S| -feWI #^£ 

£7Sg Sfgo|| cch# c|x|g TV2| fi?J S^£ 

£ 8© £ 7S| 4 VSB ^27|2| iJ ol|-3 S£! ^£ g-^£ 

£ 9£- £ 72| 4 VSB ^£7|2| oflG M°J ^£ M^£ 

£ 10S- & tfSofl ccf# c|x|g TVSl a?J ^-Aj |a £ 

£ 11« £ 102| 4 VSB ^S7|2| 

£ 12fe £ 11 oil AH a^h^ 2°J u|eia| =w7|2| c[o\o]nm 
£ 13-E £ 11 oil ah. At E n4= 4 oj h 1e ^ H | aw7|o| e^al^ c^icHaa 
£°12| ^S^-^oll c«°h ^£2| 
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71 : t- OlE4 IHgnfOlxH 72 : a|H-i fiSg 
73 : ^Oi&| ciojE^lH 74 : 8VSB *?-2.?\ 
75 : ^VSB 76,77 : gE|B«|*| 

78 : 79 : VSB 

80 : R= 81 : 

82 : #?| SJ Bfo|°j 83 : # S&] 

84 : gS}7| 85 : 

86 : 8V5B 87 : 4VSB mu\ 

88 : feBlfi^l^ 89 : ty|o|^ c|oj&|a|tH 

90 : £ ! =-^s° 91 : c||o|&| c||Hgo^|xj 

92 : t z.\u\ !=k±?\ 93 : £B}0|£! ffS7| 

S- fc-s € VSB(vestigial side band) S5 g.'-MS o|«*fe c|x|<g tv^| ^/4=£J &*|o|| ShiJ- *<o|ch 

o|=:l- c|x|^ TV - ojg. 0 | ?A y A ASCIIs «h£^ a! °rOi sft|§ &5!sm ^cf. dR°| 

g$ = ^0 o| = o| xi|u|^(zenith)ol|AH £Hf-^*KH(VSB) 8W# *H^°rH Si 21, §M = h|c|2 &*o||te g) 

«I(V=EG)*, Sc|o o^^cHI-^ #«! AC-3M xH^rH aisoi, c|^»a||o| s^J-B 7|SS| c|^#aj|o| ^ 

o | rxH s ^7 1 VSB gsfe E^SSiS til], y^u[f f^£^ ^|o^^. ^7lis| m-m&g ^ aj^ 

S 5>1 «|a| ufoix| ^«et« B3E*fe gJ±|o|cK 

^, fe-St <y^n r ^ DSB(Double Side Band)7 r c«°=j j§L#oi ficH^I °S fi^ ^aWI^* M^olrz SSB(Sing!e 

Side 5and)7 r c«^£|o}^l V&l t*«4* VSB^ tgof^l £|5&L4. 

ZLE-iH, c|x|l TV°I gJ^S 2*|oj ZL|HH a r o| oj ± (Grand Alliance ; GA)o{|Ai MBzi gj##s| 3 

£ ^ o a 8VSB# xfJ^jglJl, a ^ FCC^-I x|-g- ACATS(Advisory Committee on Advanced Television 

Service)^ ^§°S 8VSB^I *HS€ SSSIcK 

sVSBSh di^l ^lfflo| 87HSJci-il, '0'» 7|^o^_ °f^so|| 4?Hs| ci|o|Ei a\\^o\ S*H*KH g-^oili 4?Hs| 

cH|o|=- ^|«io| f>c^oi ^o|cK 

ccf=:-A-- t bi-^^oilAi c|x|a- c-i|o|EHu- 8VSB^ H^^oi o^Eims §sH s ^Ei ^llH°4 z; ^tScHl ^~ TV^ 

£ 1€ TV^I 8VSB S*|2| fs^, ci|o|E-| ?HgnFo|Ai(Randomizer)(11)fe cflol&i-g £ J@o[ 

Til -5' r C= alH-^so ^s^|(12)^ ft^e r 2L, ^L^7|(12)^ ?SS*WI £J^4=r ^\0\E^} "^^|- 

ofoi 2d*\o\^°\ nHa|B| ^^-S- ^ e||o|&| eje|a|ai(i3)S. V\o\e.\ ojE^|t*|(i3)fe- d|o|e(t} 

fl^jo,! o|sH °]E^a|Bi^oi 8 VSB ¥-Sl7|(i4)S. I^SC, 8VSB ^5:^1(14)^ ci||o|E-)e y r o|Hol|A-i y 

^-s^Fe} ^ ^£|#^i>M(i5)s_ S^t^c^ av 7) gE|#^Ai(i5)-^ fe'M^^ Al|zi°jM 

#7|a;^ |£ §7| ai^O 91Ajs-f2, n r ^S &f£M(16)fe n^J 5J a|^ S ^?J-3^ VSB S^^l 

(17)= §&jo}c|. VSB S^7|(17)^ ^S^S- VSB d^^. ^SS r 0i RF S^7|(18)S RF S^|(18)^- S 

5§ 7|^qjq°| 8VSB dsQ RF qj^ dii * MW-S Sb-H *j£°vc r . 

o|oH, ^7 1 8VSB ^^7|(i4)t £ 2cH| £a|h) 127H^I m^t} H^a|^ -^-^17 1^ H£i^ci7 r inO|^ S^S °l 



2 X,= ^cH °[cK o| goil M X 
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2 ^ BB\3LCi (31)0i;Ai Y 2 (=Z 2 )^ 5Ei3§glK gj-S, egals* ^-M7i(32)o;:^ Y 

2 ~ SS*!^ tful Y 1 (=X l )Si ¥&«s|ol Z n Z 0 7F ficK nalul, Sfja]^ ¥i> 7!(32)h! 

3«|M Z 

2 Z 1 Z^ 4IQ aif|(33)S S^^ICH BSiffl *Jfi {±7,±5,±3.±1 }S °H9£!^r. 

4^ ^7|£|- 1>0| 8VSB^ ej^£|cH C-{|0|e-|G ^£!°r7| ggjjo] C |x|§ TV^-i 8VSB 4 s i! S*ls| Qq 

£2Ai, av 7 | 8 VSB S"x|o| q^-o^ xj^hicK s ( s £7 |( 41 )o||a^ RF C||ejS| Ajefi ?|XiCjj^o^ b^oi #7 1 °J 

EF0|°j ^^(42)^ S SEi(43)S ^7| #7| §J EhO|g ^-^^(42)Oi|A^ Ai|Ziej^ #7| AJJ, ( fiH §7| a] 

Sl. ^oiae-S ^t^jI, S i!Ei(43)cH|Ai^ NTSC ZMi * xfj^ g&}7|(44)£ *^«cK x}|y 

#Sp|(44)^ S£X|ti& Sa> cilo|Efsj 3£#o{| *Hys5RS M««W ^«PI(45)5 S^sKn. m 7 | ajAj. 

^^7|(45)o]|Aife *|AVg ^§Jo} 8 VSB <i>7|(46)^ S^ScK £p| 8 VSB ^£7| (46)o|| Mt=: °rOi c|]o| 

D|oiEia|ui(47)S S^ohJi, e||o|e-| c|e|E|alfcH(47)oi!/Hfe q|o|E4 »iE|B]bHfi| ^S«tss em cflo|E(e t|o|Ela|a» 

* E|H-£M£ ^^7|(48)^. fi^fi-ch E.|£-$es sfi 7 | (48)0|| £|£^bH ^sS^ C j J 0 1 E-| {]- ^£3*0* 31 
o\e] c|2Hga^0|x-l(49)^ fi^bU, c-i|o|E-| c|SHga^|xi(49)oi|A^ d\o\Ei ®&a\0\x\2.\ ^r42£ d|0|E^ HgaehcK 

o| OH t ^7 1 8VSB ^S7|(46)~ S. 5oi| £A|g h^^o|, 127H2.I SUS H^al^: ^<l>7|7r c| oj E -| B | M e an-sjo] 

o|Moi|Ai£(. e0 | 8 VSB #d &*|oiHfc S# 2«l^£| §M§ S^&ct. o| = Sal^ 

SI-SW gfg S^ol|^ 4 VSB §«^x|o} E|£|a ^*«-B ^fl dD ^MS ¥7^W| £JCH -Me Effol 2 

«H 7 f £|o] 8VSB7I- gch a[B[M , HlJal^ ^sSF-B o|-°j ^7 r 2oH^ §7 r °r*l£} qjAjcni «hah 7 |^a|cl g 

^(Additive White Gaussian Noise ; AWGN) n^o{\M mM*\± *firiWx| 4VSBCMI u|«H id3S| 4!*cH S#=| 
(Signal to Noise Ratio ; SNR) o|^@ 

a&m, HS^I^ ^S^S- 8VSB-^ llab ?£Sf5fx| 4VSBCH| y|^H ^-7^ 7^a|oj. xH^cH|AH ofc 1dB 

°| Aj^qi gs b | o|^-o| 5ix|nj- nj jz^^aii o\tl 2H^o| 4!^ xHyo]|Ai^ a^^o| ci ^cHS^K ^. Hla|^ 

^oj- 8VSB U J5 ^^-E «SJ H^iHCHi °|°[ 2fl^0| €r *^0\\M xfj^ ^7|(44)£L| i|0|H ^ §E-|Oi|Ai g§ § 

^o| 37| t£H^o|| ^i£[f£eMl ^fe Aj^q §#b| ol^Mcf #^o|| a|oj- aj^cH ci ^^l 

^. 

^ 6^ ^7 1 xHy e^PI(44)a| A^1| M^H^Ai, 7^ff ZL^^^I a^ ^ - n|o|H fflE^feed forward 

filter)(61), °j gffg ^ i« ^ 2|0|H ^ ^E-|(feed back filter)(64), ^7| n|o|H. ^^JH £^(61)^1 ^1 

0|H i|Ei(64)S| Ei3fe g^j7|(62), ^7| 5!^7|(62)^l o|B| ^JoJ 7|^^^ b|JH3 r 0i A} 7 | n| 0 |H -Jj 

SEi(64)^ #£^0|ai 5S7|(63)S ^ScK 

o|£ r ^o| ^ah=i £ 6 ch|ah n|o|H 3e^(61)^ 7p;f§ ^H^, s|o|= "Jj §Ei(64)fe °j H^ = s| 

Slfg nam, 9^1 7 1 (62)o|| Ai a^| n| 0 |= ±$\e. BE-i(6l)a| ^|o|^ ^ 1e-)(64)£| ^^0= e 

^oFS, #a r o|^J eS7|(63)fe ai^ fclfiO 7Ha| 7r 7 We BS»cK 

ziBjc-il, ^7 1 #a^o|Ai 7 [(63)^1 ^|o|= «ij ^'^(64)^ °J^s]HM, ^7| #a^|£j &S7|(63)s| 

h|o|h «Jj SM(64)-E- 7ixi chA| 5!^7|(62)oi|Ai h\o\b. s?JH VE((6i)a| #^^ r ci«HScj. 

0i7|Ai, m 7 | ^ £ ^o|ai ff§ 7| (63)^1 ^^-^ d^^l a^^^F ggSt 3^l7 r 5i^K ^, 8VSB- 4VSBoi| b|sH Efll a| 
2uHo|a.2 aj^o| s ^o| &"« aj^ E ]|^ a^o|s| 7}^o| sfoW #a^|Aj ©S7|(63)o||Aia| ffS p^- ^#o| d|)^ h 
cK cL r a W f ej haeo| o|ito| ^ xH^oiiAi n|o|H 1^(64)^1 ^ 7Fx|ni, ^7| #aM£ &S7|(63)a| & 

S S^7 r 3^ a°J| H|0|H «ij SEi(64)H| S# #^0| ^A) Aj^cH S^IS HTil ^a|?|o e ^aj 7 |o| m±. 

olfl, 4VSB^ 8VSBCHI b|sH afl^s| sfof ^cj|^o^ ^o|£ e§7|(63)a| ^#7f 5fo = S *|o|H "Jj 
(64)011 °|oj. §§ ^^o| ^cK tctaw, Hiia|A: ^sS^W afs 4VSB S# ^l^^-E "1^ ^7^ ^ ?\^\?} S# 
*Hyoi|A^ H^a|A: ^-^a r °} 8VSB S# ^bifi^ ^^-o| ^CHX|A|ni °j H^:^0|| ° | °} 2H^ 0 | 4!eJ" aH ^ oil a-s ^- 
ab ^S^r^ 8VSB S# a|^hmc|. ^^0| ^^°r^K 

^-^SF-aFx| 4VSB ci|o|E-|{} ^Aj-o-i-^ E|x|fj tvhJ ^a] A^|-c- *il^oj| ojcK 
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m. ygsj c^e ^*JS ^^-oii*! S^Srfc VS3 £ t^OlE-l-L} 8VS3 4VSB 



Ap| 4VSB ^£?l^r %m 61 ff 2«|^ £ » d | B{} = a|Hg*fe HBl^CiSl-, o>^ Ajg 2U|H # gfg B| a 

OF &7| Ea|^cioi|Ai ^al^g^ h|«{} °m*} 0 \ 43|*j A p'P H9*te 3dS SW. 

4VS3 ^j£7|fe 2«|SQ S^^Oh 4E^ 61 SSSoffe ^Ciaaj ^Ajj£]^ ^jo s fcfrcK 

5 tf-«o|| ct}# jv°| ^a\o\£ SS7|M 4 VSB ^*7|-0 ?u|3K>l ^@ c-;| 

0|EpJ 4VSB a j5 g¥ 1 H^£| §*f ^^0i| CL|-S.|^ d|£id| ^iG S^uf £Efe 4BHW #^0|Aj ggf 3fe 5f 

Ap| ^£[o|ai ^aj^ch|a-| HElsopI- Afgsj £^o\\±t 4£fl«! #^o|ai * ^ a| jel ci oj| q|g-o-h^ i±5 s 

6 tfSsl ^^j, gj £¥tF £ D Jt lf£2f ^A|oi|go| a^|°[ ^gg gaijsHS 3do|ch 

g. 4VSB 3^ 7|^°| 8 VSB 2^ gHM*l alms t£H e|a|A ^Sl*W*I gfe y# Ai|o|sm L.fc-:x| 

#^tfcK 0|0j| C}|§Sfe A|>^£ SB|2.|^ gfe ^|S|Bh2L ^^x|^ SSJ^K 

oj-S- ^tiop| « ^go|| cc^ TV^I £ 7011 £a|s|ch 5icK £7g M D J, 7|go| 5= 1^1 ^l-l^ 

TV£| ^t! &*|0i|Ai 4VSB -¥-S7|(75)£!r rj °jg 0 | ai^ zH^0]|A-|fe 4VSB ^S7|(75)°-l {d^^H 0| £j 

Oil^ 8 VSB *&7|(74)a| SE|#ailA-i(77)^. *B<«te V E| S^j Ai (76)^ ^blficK 

= 3-B 4 VSB ^-H7|(75)S| feUfl #^^°| a ^JAlo^Ai, HB|^ci( pre coder)£f (mapper)^. t^ScK ^ t 2=' 
eo| °J?4 X 

gX^Xgfe ^al^^oilAi Y 2 (=Z 2 )M £ = ^ °J^£|^1, X 1 (=Y 1 =Z 1 )^ «^ °J^^dK Al-7| 45J|«g 

2 Z 1 #4e«^ {±3,±1}2 oHa*W i SB|#ajAi(76)^ <^7\A-\ t ^al^ci-^ ^ EH -.g. Bo p| ° I A i 

^ 9fe 4VSB ^*7\(75)2.\ AUi| f££^ ch# ^A|oj|^Ai t a &l 3 ^ 7 1 & q W IL Q J*i£f 3°0|cK ^, 2b|^S| 

o j^i X 

2 X^ «fs 4Bflffl ol^£|cH 42J|«g Ajg {±3,±1}h oHSS^. 

£ 10^ £ S-goJI cl^# c|x|^ TV^I ^a|o| 9. ah ^s^^Ai, 7|^°| 5E 4^1 c:|x|g TV°-| ^aj #*|of|Al 4VSS 
7|(87)2f ^Aj^oilAi 3^a^ VSB SL=o{] cq-af 8VSB ^7|(86) SE^ 4 VSB ^^7|(87)^ <fcj^K>:| D||0|^ c|=J 

BJa| hU89)^ e^ofe ^E.\^A-\(SB)y[ o\ ?a|gcK o^7|a^ a^| VSB ££ SE A Ji^l =&s|cH tdd 

£ 1ietf7| 4VSB ^^7|(87)a| ^Ail = u|E^b| S;£7|(92)4 4Bllfl ^^o|ai BS^|(93)S T^slfcell. S i! 

N(83)7f gs|s^| ^£^o|Ai eg7|(93)o||AH 4Bflg -^£^|ai g§g sKcK o|ccH, £ 8^ &o| HBl^^^F 

g^oilfe 4&im -^s^iAi g§ ^ na| H r ioi | cHgs-fe 5±H ^iO o-m, £ 9 si- ^a|^ci7h 4= J ! 
& fia^sa ffg^ ecK 047|Ai ( M?; a gE^83)^ §^7|(84) SMI g S^(83)0 ^9^! Ss|D e]3H = 
a|'o^o[cK 
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HB, it te J (B3)7t #*W aRfe b|eJh! ^^7|(92)o!iAl u\&\u\ qS{J fifee:;, &7! h!e^| £*£7t(92)fe = bx>?>c! « 

o|na, 4MB^7j 221 J=H=.|^ cfoKHziiSe E 12 2|- i>n z| ^Ei| go|o|| ot@ °J&i 2«:s x 2 X, 

a| sh7|°! 2 10(1 i4E>LH«ch 



t/t+1 




A(0/0) 


-4(01) 0(00) 4(01) 


B(0/1) 


-2(11) 2(10) 6(11) 


C(1/0) 


-6(01) -2(00) 2(01) 


D(1/1) 


-4(1 1) 0(10) 4(11) 



m, 8K4°| ^ E[ )cH|Ai ai-eh^oi *± 0 \ ?n^-=- *i 3?Ho|cK £ 122I S S>a| ^SS £ 8S| Hs.|irici2| Df|.s.a| do|| x) 
1«IS ao|ch 

©3, ^-eH^^I- 4°J h|e^h| *z£.7\°\ ega|>i cfo|t>|aas £ 13*1- fl-n ^EH *jo|oi| ccf-g. ^mZizi 'SIM 2«l= X 2 X, 
s| ZiB sp|2j a 2 o|| MEM sack 



\ t+1 \t 

\ 


-3 -1 +1 +3 


-3 -1 +1 
+3 


0(00) 2(10) 4(01) 6(11) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(10) -2(01) 0(11) 



&7| £ 132.1 «! 2.^1 -yEH^B # UE1(83)£| oil SL 5.1 Do)| ^S-s) £j#&o|:a, 2 22) it °J-2| ^SS! &o|ch 

o|^ol|Ais|. ?>o| & v @o|| ccfB E|x|"g tvsM S*|o|| 2|s^, eJ :n^So)| a|«t 2|Ro| ^» xHtfoflAi^ mia|^ 

^S.Sf SJ ^ S|-a| ^21«|, 8VSBSC11- £JS.2| ^IH^S 4VSB2J 4?HS ^a|^aH #Sp|a| n|o|£ aij H 

Eisi #^o)| °|8h a i S qj §a U |a| <g*^ s £3*7 1- sm. ^*| ng gJ§o| g>-g £a|a|°*o|i4 ak>| &s aj 

at a|q^s a s^sai a»o| -y °[ A|<«oi|Ai2| c|a|s vsb ^#chi sj«WcK 

(57)8 

Mf|a|^ »s=^oi BS-ff-#s|-cH(VSB) £2 H ^2S c|a|S e||o|e(« c|*llj e|»o|s| ^tl S*|o)| °ioHAi, 

4VSB ^*7|G ^b|^0=| oj H^eo| ojffcol xH^OUAH^ MlSlri: ^2*^a| A VSB E|X|§ Cj|0| 

£J£S^ 3d# l§21 Sfe C|a|§ £|SO|°| ^Aj 

S^I.^2 

XH| 1 iJ-o|| SiOlAH, av 7 | 4VSB^±7|4r 

oig^ ais 2 u|s = nai^gsi^i ^g. u\ = s>[ av 7 | 2£|acio||Ai Halagi! Si^gM 42111 ills Igstr H 

2iS ^AH=j- ^§ ag2S S|fe C|a|§ E|H0|S| 

*il 1 &o)| 5i0iAH, av 7 | 4VSB « 

iJ§ 2h|HQ HBJgof 42)|?!J -y-g£ agsife ^Ajs)^ ^jq agog 8fe e|mo|2| #a| §h*|. 
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SEE|o||i*|(NTSC} ?J£ ^^oi| u\B\ m UNO §«W?|tH BS#^cH(VSB) 92 H 0 W -J°S =HJS c|x|H q|0|6JO H 
^ssfsfe c|x|g E|«o|°| &*|o)| °[cHA-i, 

H|=iH| S?s7|S^ ££K>|£1 4VSB ?u|*KH Qi|0|E-|7|. 4VSB g S ^o| 

^o)| cq-al- u|e-|u| ^SQ s[7lM ££fe 42fll ft£>o|£| £ L §§ sfe 2JS c|x|«g e|ho|°[ ^aj 

aii 4 smi slow. 4^1 #ato|^ es7it 
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